Reference: J.A. Lebens, et al., "Unintentional doping of wafers due to organophosphates in the cleanroom ambient", J. Electrochem. Soc., 143(9), 2906-2909 (1996) . Outgassing is independent of sample weight
• Outgassing is independent of sample weight when surface area is constant.
• Same results for methylstyrene, 2-ethyl-1-hexanol and naphthalene (not shown).
Conclusions: Characterization of Outgassed
Organic Contaminants Using TD-GC-MS
• Linear relationship between outgassing concentration and outgassing time in a certain time range.
-where the slope equals the outgassing rate.
• Linear relationship between logarithm of outgassing concentration and 1/T; where 'T' is the absolute outgassing temperature.
• Outgassing amount ∝ sample surface area.
• Outgassing is independent of sample weight when surface area remains constant.
-Suggests that outgassing is indeed a surface phenomenon.
Note: These findings are based on the limited number of contaminants tested.
-Materials' outgassing can be far more complicated due to large number of variables in the physical and chemical properties of different materials used in cleanrooms. • Airborne bases outgassed from cleanroom materials can neutralize the photo-generated acid during the time delay between the exposure and post-exposure bake, generating insoluble products, which cannot be dissolved by developer solvent. A lip forms at the top of the developed resist profile, known as "T-topping".
T-topping SEM image
Ammonia/Amines' Outgassing • The large variety of cleanroom materials and numerous outgassing contaminants combined with the complexity of process steps makes understanding detrimental levels of specific contaminants in particular processes very challenging.
• Screening materials for both condensable and NH3/amines' outgassing prior to bringing them into Fabs can be used as a firstline-of-defense against molecular contaminants such as organophosphorus, siloxanes, plasticizers and ammonia/amines.
Summary
• New microelectronic fabrication processes with decreasing device geometries are increasingly susceptible to AMC.
• As processes and chemistries change, requirements for monitoring, control and analysis of materials' outgassing will evolve as well.
• Cooperative efforts among manufacturers of integrated circuit, materials and analytical tools are needed to better understand the impact of molecular contaminants and to properly define specifications applicable to new ULSI technologies.
